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@ A portable graphic computer apparatus com- 
prises a tablet (10) for inputting coordinates, a de- 
tecting circuit (23) for detecting coordinate data cor- 
responding to coordinates inputted via the tablet 
(10), an image data forming means (37, 38, 40) for 
forming image data from coordinate data detected 
by the detecting circuit (23), a memory (43) for 
storing the image data, a video signal generating 
means (38, 44, 45, 46) for generating a video signal 



from the image data, a sound source (59. 60). a 
speaker (50) connected to the sound source (59, 
60), and a cabinet (4. 5) accommodating therein at 
least one of the above elements from the tablet (10) 
to the speaker (50). The musical pitch and/or sound 
volume of the sound source (59. 60) can be varied 
by an output signal of the coordinate data detecting 
circuit (23). 
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PORTABLE GRAPHIC 



This invention relates to portable graphic com- 
puter apparatus. 

To create a picture, children. customarily draw 
the picture on drawing paper with crayons and/br 
, coloured pencils, whereby a mistake in the picture 
. cannot easily be corrected. Also, there is a restric-*; 
tion on the extent to which children can freely 
express their ideas by drawing pictures, in this way 
because the number of sheets of drawing paper . 
available will generally be restricted. 

Therefore, an image forming apparatus has 
■ been proposed in which a tablet having, for exam- 
ple, a coordinates detecting means or apparatus, a 
personal computer having software for processing 
inputted coordinates* and a television monitor for 
displaying- a video signal generated by the personal 
computer, are combined to display a locus drawn 
on the tablet on a picture screen of the television , 
monitor. In this case, the picture displayed on the 
monitor can be corrected with ease, and the user 
can draw pictures freely over and over. 

An electronic picture drawing apparatus is dis- 
closed, for example, in U S Patent No. US-A-4 764 
763. In this picture drawing apparatus, coordinates 
are inputted by moving a cursor on a display panel 
by turning right and left knobs. (Accordingly, the 
fundamental idea of this apparatuses different from 
that of an embodiment of the present invention 
described in detail hereinbelow.) ' 

However, since the tablet having the coordi- 
nates detecting means and the personal computer ; 
having the predetermined sofKvare are indepen- 
dently provided as described above, the overall . ■ 
arrangement of the apparatus becomes, large in 
size and the interconnection thereof becomes com- 
plicated. This results in the disadvantage that chil- 
dren cannot use the apparatus wUh ease. 

Moreover since electronic, relatively expensive 
image forming apparatus is utilised, it. is desirable 
that more sophisticated functions than that of draw- . 
ing also be provided. 

According to the invention there is provided a 
portable graphic computer apparatus comprising: 

(a) a tablet for inputting coordinates; 

(b) detecting means for detecting coordinate 
data corresponding to coordinates inputted via. 
the tablet: 

(c) image data forming means for forming image 
data from coordinate data detected by the de- 
tecting means; : 

(d) a memory for storing said image data; 

(e) video signal generating means for generating 
a video signal from said image data; 

(f) a sound source; 

(g) a speaker connected to the sound source; 



COMPUTER APPARATUS 



and ■■ . ■ 

(h) a cabinst accommodating therein at least 
one of the above elements from the tablet to the 
speaker; , 
5 wherein at least one of the pitch and the volume 
of the sound source can be varied by an output 
signal of the coordinate data detecting means. - 
Preferred embodiments of the invention- de- 
scribed in detail hereinbelow provide an improved 
10 portable graphic comfDuter apparatus which can 
eliminate or at least reduce at least some of the 
above-mentioned shortcomings and disadvantages 
encountered with the prior art. More specifically, 
. substantially the entire apparatus Is accommodated 
J5 ' within a cabinet and is simplified so that the ap- 
paratus is highly suited to being used by children. 
Also, the mechanical construction can be simplified 
in. arrangement and other functions can be ex- 
= tended additionally. 
2Q . In the prefen-ed embodiments, the speaker 
emanates a sound whose musical scale and sound 
volume can be changed in response to coordinates 
inputted to the tablet, thus making it possible for 
the user to listen to a sound as well as to draw a 
25 picture. Further, the user can play a melody or the 
like with stress if the sound volume and musical 
scale are varied in response to changing of the 
input coordinates in one axial direction and in an- 
other axial direction, respectively. 
30 Other advantageous features, of the preferred 

embodiments are that: an alarm sound is generated 
so that the user is warned not inadvertently to 
leave a power switch of the apparatus in its ON 
state: demonstration video data is fonned after a 
35 predetermined period of time so that the apparatus 
is suitable for being exhibited in a shop front for 
demonstration purposes; and a tracing sheet can 
be provided on the tablet v^'th ease. 

The invention will now be further descrit^ed, by 
40 way of illustrative and non-limiting example, with 
reference to the accompanying drawings, in which 
like references identify the same or similar parts 
throughout, and in wNch:. 

Rgure 1 is a perspective view illustrating the 
45 system arrangement of a portable graphic com- 
puter apparatus according to an embodiment of 
the invention; 

Figure 2 is a plan view of a portable graphic 
computer embodying the invention for use in the 
50 apparatus of Rgure 1 ; . . 

Figures -3 and 4 are respective exploded per- 
spective views of the portable graphic computer: 
Rgure 5 is a btock circuit diagram of the porta- 
ble graphic computer; • 

Figures 6A. 6B and 7 to 10 are schematic dia- 
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grams used to explain operation of the embodi- 
nnent; and 

Rgures 11 and 12 are perspective views of 
respective further embodiments of the invention. 

A description will now be given." with reference 
to the accompanying drawings, of preferred em- 
bodiments of the invention each In the form of a 
portable graphic computer or portable graphic 
computer apparatus which can- be used by children 
to draw pictures. / 

Figure 1 shdws the overall system arrangement 
of a first embodfment. The iapparatus comprises a 
portable graphic computer 1 and a monitor 2 hav- 
ing a video signal input terminal. ' A video signal 
output terminer (described below): of the graphic 
computer 1 and the video signal input terminal of 
the monitor 2 are coupled via a video cable 3. A 
cabinet of the graphic computer 1 is -formed of. an 
upper casing 4 and a lower casing. 5; A power 
switch 6. a clear button 7, a sound button 57, and a 
sound emanating portion 9 which covers a speaker,.: 
are provided on a right end portion of the: upper 
casing in, and executing, buttons 8A and 8B are ' 
provided on two side end portions of the upper, 
casing in. The power switch. 6, clear: button 7. 
sound button 57 and executing buttons 8A. 8B are 
respective independent mechanical switches, 
• A rectangular cut-away or recessed portion 4a 
is formed through a centre portion of the upper 
casing 4, and a tablet 10 is provided' beneath the 
cut-away portion 4a to act as a coordinate input , 
surface of a pressure sensitive type position sens- 
ing means or apparatus. Slots 4b, 4c, 4d and 4e 
are formed through the cut-away portion 4a at 
portions where the cut-away portion 4a contacts 
the tablet 10. as shown in Rgure l.-As described 
below, the slots 4b to 4e are used to attach- a 
tracing sheet to the tablet 10. 

The general operation of the apparatus will now 
be described. When a user draws' a locus on the 
tablet 10 by lightly touching the tablet 10 with an 
attachment or accessory pen 11 made of a plastics 
material, or with a fingertip or the like,' while push- 
ing the executing button 8A or 8B, a pen-shaped' 
cursor 21 is displayed on a picture screen 2a' of 
the monitor 2, and the cursor 21 moves in tandem 
with the locus of the pen. firigertip or the like to 
display the locus as an image. {A respective ex- 
ecuting button 8A. 88 is provided at each side of 
the tablet to so that both left-handed and right- 
handed chikJren can operate the graphic- computer 
1 with ease.) Further, if the clear button- 7 is de- 
pressed, the video image on the "picture screen 2a 
will be erased completely' and - th6 graphic com- 
puter 1 stands by in a picture drawing mode.' 

If the user depresses the sound button 57 once 
whereby the tablet 10 beneath it is pushed, the 
apparatus causes a predetermined sound to be 



emanated from the sound emanating portion 9. If 
the user depresses the sound button 57 one more 
time, the sound emanating portion 9 is inhibited 
from emanating sound. 

5 Tha coordinate input surface of the tablet 10 is, 

as shown in. Figure. 2. divided into a picture-draw- 
ing area 10a and a menu selecting area 10c. and a 
portion (hatched area- in Rgure 2) of the picture- 
drawing area 1 0a .encircled by a bracket and repre- 

;o sented by sofid circles at a- predetermined pitch 
forms a picture-making area 10b.- The aspect ratio 
of the picture-making area- 10b is made coincident 
with the aspect ratio (3:4) of the picture screen of a 
standard monitor. A pixel ratio that is a ratio be- 

75 tween resolution, in the longitudinal direction (Y- 
direction) and resolution in the lateral -direction (X- 
direction) of the input coordinates of the tablet 10 
is made coincident with the ratio of pixels of the 
standard monitor. Therefore, in this embodiment, 

20. there is the advantage that, if the user, draws a 
: : locus of a circle on the picture*making area 10b 
precisely, a. picture of a circle is also accurately 
displayed on the picture screen 2a of the monitor . 
...-v .2. ■- :■ 

. -25 Sound is enianated when: the user pushes the 
. picture-making arearlOb . with; a fingertip, or the like, 
the sound volume increasing-, successively with the 
positioning of the fingertip or .the like along rthe X- 
axis of the input coordinates (X, Y). Also, the .musi- 

3a. ca! scale (pitch or frequency) of the - emanated 
sound increases successively with the ^positioning 
of the fingertip or the like along the Y-axis (-a range 
of about three octaves at maximum):, : 

The menu selecting area 10c of the tablet 10 is 

55 divided to provide -a colour. selecting area 12. and a 
r tool selecting- area 13. • The upper casing in has 
twelve bores or round openings i14v at the -colour 
selecting area 12, and six openings, or slots 15 to 
20 at the tool selecting area 13. .If -the user lightly 

40 touches the tablet 10 through- one- of the^twelve 
round openings lin with the attachment pen 11 or . 
the like, a respective one . of twelve colours 
(black/blue/green/yeliow/red/white. etc..) will be 
designated. If the user lightly touches the tablet 10 

45 through the six slots 15- to^ 20. then a respective 
one of five kinds of tool (bold line./ very bold line, 
brush, eraser, stamp) ^nd a cancel function will be 
designated.' The one of the twelve round openings 
14 and six slots 15 to 20 that has been selected 

-50 can be discriminated bn the basis of the input 
,r. coordinates to tile tablet 10.' • ^' 

As described above, according to this embodi- 
ment, colour, tool and cancel , furictions are iden- 
tified on the basis ::0t- Input, coordinates, and. thus 

55 the mechanical construction-can be .simplified. Fur- 
ther, there is the advantage that various other func- 
tions can additionally be provided simply by sub- 
dividing or extending the menu selecting area 10c. 



5 



EP 0 414 566 A2 



6 



For convenience of explanation, the twelve 
round openings 14 will be referred to hereinafter as. 
colour selecting buttons' 14 and the six slots 15 to 
20 will be referred to hereinafter as the bold line . 
button 15, the very bold line button 16, the brush . 
button 17, the eraser button 18, the stamp button 
19 and the . cancel button 20, respectively. (The 
buttons 14 and 15 to 20 can be collectively consid- 
''ered as menu selecting buttons.) The functions of 
the buttons 15 to 20 are as foilov/s: 

1 bold line button 15 ... to draw, a free curve as 
a bold line of 2 X 2 dotsj 

2 very, bold line button 16 .... to^ draw a free , 
curve by 6 X 6 colunnnar dots; 

3 brush button 17 ... to cause the' cursor 21 , 
within the picture screen 2a of the monitor 2 to 
be shaped as a bruish to paint out (fiil in) a 
closed area in a designated colour: 

4 eraser button 18 ... to cause the cursor 21 
within the picture screen 2a of the monitor 2 to 
be shaped as an eraser to erase a drawn figure; 

5 stamp button 19 ... to form a video image of a 
pattern, selected from 28 kinds of stamps each 
formed of 16 x 16 d6ts, at a desired position; 
and 

6 cancel button 20 ... to return to the picture of 
just one procedure before. (On^ procedure" 
means a process which is finished during de- 
pression of thie executing button 8A "or SB.)" 

The interior structure of the graphic computer t 
shown by way of example in Rgures 1 and 2 is 
represented in Rgures 3 and 4 (the scale of Rgure 
4 being enlarged with respect to' Rgure 3). The 
upper and lower casings 4 and 5 have sandwiched 
therebetween a pressure sensitive position sensing 
means or apparatus 231nciuding the' tablet 10 and 
a printed circuit board ' 22. Ths tower casing 5 
accomrriodates therein' a battery cell or a rechar- 
geable battery as a p>6y/er source; and is provided . 
with a battery cover 5a; The graphic computer 1 of 
this embodiment may be driven by an AC power 
source adapter or the like.* 

The arrangement of the pressure sensitive po- 
. sition sensing means 23 will now be described with 
reference to Rgure 4. Referring to Figure 4. thiri 
strip electrodes 25 are, formed on a first insulating 
substrate 24 at a pitch Py, and a first pressure 
sensitive conductive sheet 26 made of a pressure 
sensitive conductive rubber, a conductive plate 27, 
a second pressure sensitive conductive sheet 28 
made of a pressure sensitive conductive rubber, 
and a second insulating substrate. 29 having tiiin " 
strip electrodes 30 formed on a bottom surface 
thereof at a pitch Px, are sequentially laminated on 
the first insulating substrate 24. The tablet 10 is 
mounted on the second insulating substrate 29. 
The conductive plate 27, second insulating sud- 
strate 29 and the tablet 10 are all' flexible. The pitch 



Px assumes resolution in the X-direction of the 
input coordinates of this embodiment an(j the pitch 
Py assumes resolution in. the Yrdirection thereof. 
. The ratio Px/Py is., made to .be the same as the 
5 pixel ratio of the. minimum pixels of a picture 
. screen of a standard monitor. The values, of the 
, pitches or resolutions Px and Py are. for example, 
about 0.3 mm. 

The thin strip electrode 30 at one end or side 

w in the lateral direction of the second insulating 
substrate 29 is earthed (grounded) through a switch 
circuit 31, while the thin strip electi'ode 30 at the 
otiier end or side is connected to a DC voltage 
source having a voltage El through a switch circuit 

J5 32. The thin strip electrodes 30 are. connected 
; sequentially by resistors 33 having the same resis- 
tance vaiue.^ Similarly, the thin, strip electrode 25 at 
one end or side in the longitudinal direction of the , 
second insulating substrata . 24. is earthed 

20 (grounded) through a switch circuit. 34. while Ui'e 
thin strip electrode 25 at the . other end or side is 
connected to a DC voltage; source having a voltage 
E2 tiirough a switch circuit 35. The thin strip elec- 

\ ; trodes 25 are connected sequentially by resistors 

25 36 having the same resistance value. 

When the user pushes (applies pressurie to) ti^e 
tablet 10 at a particular, position, the pressure sen- 
sitive conductive sheets . 26 and 28 are conduc- 
tivety connected at that position. Thus, when the 

30 pair of switch circuits 31 and 32 are closed the 
conductive plate 27 derives a voltage correspond- 
ing to the coordinate in the X-direction, whereas 
when the pair oif switch circuits 34 and 35 are 
' dosed the conductive piate .27 derives a voltage' 

35 conresponding to the coordinate in the Y-di.rection. 
den the pair of switch circuits 31, 32 or the pair of 

■ . switch circuits 34, 35 are alternately closed and the 
voltages generated at the conductive plate 27 are 
held, a coordinate detecting section 37 generates 

40 voltages (Vx, Vy) coi-responding to the input coordi-' 
nates (X. Y) of the tablet 10. 

A more detailed description of the pressure 
sensitive position sensing means 23 shown in the 
example of Figure 4 and a description of a modi- 
'45 tied form thereof are set out in Japanese Patent 
Publication No. JP-A-58-90235. (It should be noted, 
however, that the coordinate detecting means or 
' device employed iri apparatus embodying* the in- 
vention is not limited to the pressure sensitive 
50 type.) 

Rgure 5 shows the circuit arrangement of the 
graphic conriputer 1 of this embodiment The circuit 
arrangement comprises a ceritral processing unit 
(CPU) 38. a system bus 39 (which comprises a 
55 data bus, an address bus and a control bus) for the 
CPU 38. a read only memory {ROM) '42 for storing 
therein a program for the. CPU 38 (arid video data 

■ in a demonstration mode described below), and' a 
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random access memory (RAM) 43. The ROr^ 42 
and RAM 43 are connected to the system 6os 39. 
The CPU 38 is supplied with the' voltages (VX. Vy). 
corresponding to the input coordinates (X,' Y) from 
the coordinate detecting section 37 via an analog- 
to-digital (A/D) converting' section ino. If the vol- 
tages (VX. Vy) correspond to coordinates (X, Y) in 
the picture-making area 10b "of the tablet 10, the 
coordinates (X. Y) are written into the RAM 43. If 
the voltages (VX, Vy) correspond to coordinates (X, 
Y) in the menu selecting area 10c (see Rgure 2) of 
the tablet 10. the CPU 38 identifies which one of 
the buttons U arid 15 to 20 has been depressed 
on the basis of the coordinates (X, Y). Colour data 
or tool data corresponding to the identified button 
is written into .the RAM 43. When the tool buttons 
15 to 20 are selected, the CPU 38 will perform the 
operations corresponding to those tools. The CPU 
38 always monitors via an input/output (I/O) inter- 
face circuit inl whether the mechanical switches 
(the clear button 7. the sound button 57 and the 
executing buttons 8A. SB shown in Figure 1) are or ' 
are not operated. \ ', 

The circuit an-angement shown in Rgure 5 also ; 
comprises a video processor (X'DPj 44 connected 
to the system bus 39. a video RAM (VRAA/I) 45 
having a capacity of 2 frames (2 pages), and an 
NTSC (or PAL) iencoder 46. The VDP 44 reads out 
data of the input coordinates (X, Y) and colour data 
from the RAM 43 on the basis of commands from 
the CPU 38 and writes colour \vldeo data into the 
VRAM 45 at a corresponding address thereof. Also,, 
it reads out colour video data of 1 frame? from the 
VRAM 45 periodically, and supplies same to .the 
encoder 46. The encoder 46 converts the colour 
video data supplied thereto into a composite video 
signal CV and supplies the signal CV to a video 
signal output terminal, 47. In this embodiment, 
since the VRAM 45 has a storage capacity of 2 
pages, in a certain procedure (one procedure, as 
mentioned above, means a process carried out 
during a period in which the executing button 8A or • 
8B is operated), the VDP 44 writes and reads video 
data in the region of, foi' example, the first page. In 
the next procedure, after completely moving the 
video data of the first page into the region of the 
second page, the VDP 44 writes and reads video 
data in the region of the second page, if the CPU 
38 issues a cancel command to the VDP 44; when 
the cancel button 20 of the tool selecting area 13 in 
the tablet 10 is pushed, the. VDP 44 again , reads . . 
the video data in the. first page regiori of the .VRAM ' 
45, and writes the video data into the first page 
region v/hen the CPU 38 is . supplied with', ppordi- 
nate data input.'This means that the picture on the 
picture screen 2a of the monitor 2 returns to" a . 
picture of one procedure before by operating the 
cancel button 20. This results in the advantage 



that, when the user driaws a wrong picturie in th^ 
picture drSwng mode, the original picture can be 
recovered in a one-touch fashion. 

The circuit ai'rahgernent shown in Figure 5 
5* ' further comprises a counter 48. an alarm circuit 49. 
and a speaker 50 provided for the sound emanat- 
ing section 9 (s6e Figure 1). The counter 48 keeps 
counting clock pulses received from the CPU 38 
and the count value can be cleared at any tinrie by 
JO a clear pulse from the CPU^ 38, V\^en the. count' 
value of the counter 48 reaches a value corre- 
sponding to a time of 5 minutes, that is a clear 
pulse has not been supplied to the counter 48 from 
the CPU 38 for five minutes, the counter 48 sup- 
75 plies an alarm signal AL to the CPIJ 38. During the 
normal drav/ing mode, the CPU 38 supplies an 
alarm operation command or signal to the alarm 
circuit 49 through the I/O interface circuit 41 _ in 
'..response to the alarm signal AL The alarm circuit 
20 49 comprises a timer, an oscillator, a synthesiser, a 
. power amplifier or the like, and supplies a signal in 
the form of a. predetermined sound, melody, or 
message to the speaker 50 through a switching 
circuit 58 for two minutes only in. response to the 
25 . alarm operatibn command from the CPU 38.. The 
counter 48. alarm circuit .49 and' speaker 50 are 
mainly provided in, order to. generate an alarm, 
sound warning the user not to leave the power 
switch 6 in its ON state^ after he has finished using 
30 the apparatus^ ' .i- 

The voltage Vy generated \r\ , the coord i nate 
detecting section 37 is supplied to the switching 
circuit 58 through a vpitage controljed oscillator 
(VCD) 59 and 'a~ variable gain amplifier 60, and the 
35 . voltage Vx genera.ted in the. coordinate detecting 
section 37 is supplied to a gain control terrpinal of 
the variable, gain .amplifier 60. The CPU .38 
changes oyer the switching circuit 58 through the 
I/O interface circuit 41. 
40 Vi/hen the sound button 57 is depressed, once, 
the CPU 38 changes over the. switching circuit 58 
to permit an output signal of the variable gain 
amplifier 60 to be fed to the speaker 50. When the 
sound button 57 ..is depressed one more time, or 
45 when an alarm operation (described below) is to be 
carried out. the CPU 38 supplies an output signal 
of the alarm circuit 58 to the speaker 50. Therefore, 
when the sound button .57 is depressed once 
(putting the graphic computer into a sound emanat- 
50 ing mode) and coordinates (X. .V) are, inputted by 
pushing the tablet 10. .the speaker. 50 emanates a 
.. sound whose sound volume and musical scale (that 
. . is, pitch or frequency) change in. proportion to the 

values of the coordinates X and Y. 
55 ' Alternatively, the musical scale may change , in . 
. accordance .with the X coordinate value and the 
sound volume may change in accordance with the 
Y coordinate value. Further, the musical scale or 



5 



9 



EP 0 414 566 A2 



10 



the like may change along a diagonal line of the 
picture-making area 10b. 

When the. graphic computer 1 of this embodi- . 
ment is to be used, it is necessary only. as. shown 
in Rgure 1 . simply to couple the video signal 5 
output terminal of the computer 1 to , the video 
signal input terminal of the monitor 2, via the video , 
cable 3. When the user slides the power switch . 6 
'to its ON-position. the picture screen 2a of the 
monitor 2 displays thereon' for .a predetermined io 
period of time a demonstration, display which 
teaches the user an example of how . to use the 
graphic computer 1. More specifically, ^ pen .is 
displayed as a cursor on. the picture screen 2a to 
draw a predetermined picture or an eraser is. dis- 75 
played as a cursor thereon to erase the picture, . 
whereby the user can understand how to, use the 
graphic computer . 1.^ 

A demonstration display program is written in 
the ROM 42 ancJ includes colour data, too! data 20 
and a series of data of the input coordinates (X, Y) 
or the like. The CPU 38 sequentially reads, these , \ 
data and moves them to the RAM 43 and the VDP 
44 produces video data corresponding to the data .. .. . 
of the RAM 43, whereby, a demonstration display . 25 
mode is carried out as thpugh the usei; has actually 
drawn a locus on the tablet 10. this .results in tt>e . 
substantial advantage that the capacity that the 
demonstration display program takes up in . the 
ROM 42 can be relatively reduced. , 30 

If, during the demonstration display mode, the 
user operates the clear button 7. the sound button 
57 or either of the executing buttons 8A and SB or \ 
if the user inputs coordinates to the tablet 10 
(including the menu selecting area 10c), the graph- , 35 
ic computer 1 of .this eniBodi ment is set into the 
picture drawing mode, whereby the picture dis-, . 
played bh the picture screen 2a of the monitor 2 is 
completely erased , and the graphic computer 1 is . 
set in the standby mode awaiting input. from the 40 
user. After the user designates a colour by pushing 
a colour button 14 and a tool by pushing the bold 
line button 15 or the very bold line button 16 with 
the accessory pen li, flncjertip or the like, if. the 
user then freely draws a locus by. lightly touching . 45 
the picture making area iob with the accessory pen 
11 whilst the, executing button 8A or 8B is de- " 
pressed, a figure similar to. the locus, with the , 
designated colour and thickness,, can be drawn on 
the picture screen 2a of the monitor 2 by the so 
cursor 21. U. the same operation iis performed with- 
out depressing the executing button 8A or 88. the 
cursor 21 will rt)ove ' (in the background of any 
previously drawn picture) on the picture screen 2a. 
Thus, the locus of the cursor 21 is not displayed as 55 
a picture until the executing button. 8A or 88 is 
operated. Accordingly, the position of the , cursor 
can be determined precisely when the user moves, 



for example, from a certain stop position in the 
drawing to a. subsequent stop position. ^ 

If 'the .graphic computer is set. into the souod 
emanating mode by operating the sound button 57, 
when the user lightly touches .the picture-making, 
area 10b of the tablet 10 with a fingertip or the like 
the speaker 50 successively errianates sound in 
response to the coordinates (X. Y). This results in . 
, the advantage that the user can enjoy the sound he 
thereby generates. As explained above, the sound 
volume and the musical, scale (pitch) change in 
proportion to the coordinates X and Y, whereby the 
user can play a melody or the like. . 

If the user depresses the brush button .17 in 
the menu . selecting, area 10c,. the cursor 21 is 
shaped as a brush and. when the user lightly 
touches the picture making area 10b with the ac- 
cessory pen 11 or.the like, the user can paint out 
(fill in) with a de5ignated colour the interior of a 
'' closed figure (circfe, rectangle, or the like) near the 
locus of the brush-shaped cursor within a pre- 
viously drawn picture. 

If the user depresses the eraser button 18 in 
the menu selecting area 10c and lightly touches 
the picture-making . area 10b with the accessory 
pen ,1 1 or the like, an eraser-shaped cursor 21a is 
displayed in the background of a previously drawn 
picture on the picture screen 2a of the monitor 2 
shown in Figure 6A and, when the user depresses 
the executing button 8A or .88 while moving the 
attachment pen 11 or the like, the previously drawn 
picture can be partly erased. If the picture is, 
erased too much, the picture screen 2a can be 
returned to the previous picture produced before, 
by depressing, the cancel button 20 in the menu 
selecting area lOc. as shown in Rgure 68. 

If the user depresses the stamp button 19 in 
the menu selecting area 10c. several kinds of 
stamp characters 51 are displayed in the upper 
portion of the picture screen 2a of the monitor 2 as . 
shown in Rgure 7. If the user then pushes the 
tablet 10 at a portion corresponding to a desired 
one of the stamp characters 51, that character is 
selected as a cursor. If the user depresses, the 
executing button 8A or 88 while lightly touching the 
tablet 10 with the accessory pen 11 or the like, a 
desired stamp character will, be displayed on the 
picture screen at a position of the pen designated 
by when the executing button 8A or 88 is de- 
pressed. (The stamp character can be supeiim- 
posed upon a previously drawn picture.) 

As described above. In the graphic computer 1 
of this embodiment, the pressure sensitive type 
position sensing means 23 including the tablet 10, 
the CPU 38. the VDP 44. the VRAM 45. and the 
NTSC encoder 46 or the like are formed as one 
body, that is in one unit, whereby the user can 
make the apparatus ready to draw a picture with 
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ease simply by connecting- the graphic comiputer 1 • ■ 
and the monitor 2 via the video cable 3. that is, ' 
the arrangement of the apparatus or system is 
simple and children can use the graphic computer 
with ease. Thus, the apparatus or system of this ' ^ 
embodiment is eminently suitable for use by chil- 
dren to drav/ pictures. 

In this embodiment, a play card 52. which is a 
flexible sheet having a predetermined character 53 
printed on one or both surfaces thereof as shown in io 
Rgure 8, can be loaded on the picture-making area 
10b of the tablet 10 of the graphic computer 1 . The 
play card 52 is substantially rectangular, and has 
two protruding portions (inserting portions) 52b, 
52c formed on an upper side portion thereof, two 75 
protruding portions (inserting portions) 52d. 52e 
formed on a lower side portion thereof, and a 
semidrcular notch 52a for ejecting the play card 52 
formed on a left side portion thereoif. 

When the play card 52 is loaded on the graph- 20 
ic computer 1 of this embodiment, the inserting 
portions 52b and 52c of the upper side portion of 
the play card 52 are respectively inserted" into ihe" * 
slots 4b and 4 adjacent to the tablei 10 on the'" \ _ 
upper casing in of the graphic computer 1 while * '25 
the play card 52 is slightly deformed as 'shdwn in ■' 
Figure 9. Then, the inserting portions 52d and 52e 
of the lower side portion of the play card 52" are 
respectively inserted into the slots 4d aWd 4 of the 
upper casing' 4 (see Figure 1). whereby the play 30 ' 
card 52 is stably loaded on the tablet 10 in a flat ' 
manner as shown in Rgure 10/ ' 

TTie play card 52 can be used in a variety of ' 
ways, for example for tracing, sound' play, playing' " ' 
a puzzle game or the like, if the user selects '3$* 
tracing, respective portions of the Charactetr 53^^ of ' 
the play card 52 shown In Rgure 8 are marked 
with, for example! numerals such a^ 1'. 2'. 3' . " 
In one case, the user will tr^ce the respective 
portions of the character 53 in the order 1', sV'S'. ao 

8 . In another case, the user will trace the 

respective portions of the character 53 in the order* 
1 , 2 . 4 . 7 , ... so that, for example, riespeetive 
different animal characters are displayed on the ;. 
picture screen 2a of the monitor 2 in accordance ' \ 45 
with the order of tracing. In other words, a kind of 
hidden picture search play becomes possible. 

In the case of sound play, a predetermined \ 
curve or locus 61 (Figure 10) is printed, for exam- ' 
pie. on the play card 52 in advance. If th6 user * 50 
traces the curve 61 with a fingertip or the like after ' 
setting the graphic conriputer in the sound emanat- 
ing mode by operating the ' sound' button 57," a. 
predetermined melody or the like will be produced. 
Further, a variant of the play card 52 may t>e 55 
employed in which the surfac^ thereof is partition- 
ed at every musical scale interval to pi'ovide areas 
in which the tonic solfa characters (for example 



'^do", "re", "mi", etc. are provided. 

In the case of playing a puzzle gahne, words 
having ciphers are printed at some positions on the 
play card 52 end the user writes words while 
guessing the ciphers. 

If. as described . above, the play card 52 is 
used, the system in the example of Rgure 1 can 
be applied, not only to picture drawing, but also to 
a sophisticated play or to a kind of learning. Since 
" the play card 52 is provided with the inserting 
portions 52b and 52e while the slots 4b to 4e are 
formed on the portion in which the upper casing in* 
of the graphic computer 1 contacts the tablet 10. 
the play card 52 dan be loaded on the graphic 
computer with ease. Moreover, since the play card 
52 is provided with the notch 52a for gripping the 
play card, the play card can be ejected from the 
graphic computer 1 with ease. 

Instead of forming the grooves 4b to 4e on the 
upper casing 4, a leaf spring may be provided on 
an edge portion of the recess 4a of the upper 
casing 4 in order to fix a peripheral section of the 
play card 52. In tliat case, the play card need not 
be provided with the inserting portions 52b to 52e. 
The operation of the counter 48 and the alarm 
'. circuit 49 in this embbdiment will now be de- 
scribed. In the norm al picture drawing mode, the 
counter 48 keeps countlrig the clock pulses, from 
the CPU 38. Each time coordinate d^ta (irivdlving 
. the menu selectiHg area YOc) are inputted via the 
tablet 10, or the' clear button 7 or the' 'executing 
button 8A or SB. is depressed, the CPU 38 causes 
the counter 48 "to clekr the count y^lue. When the . 
demonstration display is ^cj^ried out' after the 
graphic coniputer is poWered up, thd CPU 38 holds 
the condition„of;'thVcounter 48 in which^Hhe count 
value of the 'counter 48 is . cleared! Jri thb normal 
picture drawing mode. . if " the 'user has neither 
touched the tablet 10 nor . depressed ^any mechani- 
cal switch for five minutes, 'suth /as. when the power . 
switch 6 has ' inadvertently not bi4en turned Of^F 
(including the case . in which the user has not car- 
ried out any operation for five niinutes after com- 
pletion of the demonstration display), the count . 
value of the counter "48 reaches the value equiv- 
alent to five minutes^ so that the counter 48 sup- 
plies the alarm signal "AL to the CPU 38. 

Upon receiving the alarm signal AL, since the 
CPU . 38 changes over th^ svyitching circuit 58 
through the' I/O. interface circuit '41 to. cause the. 
alarm circuit 49 ' to . perform the alarm operation 
whereby an alarrh , sound.- such as a predetermined 
sound, melpdy, message etc.. emanates; from the 
speaker 50. for two minutes, 'Thus. 'the user' is 
warned that he has inadvertently left the power 
switch 6 in its ON state. If the power switch jS is hot 
turned OFF during the lime period of two minutes 
during which the speaker 50 emanates sound, the 
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CPU 38 holds the condition of the counter 48 in 
which the count value of the counter 48 is cleared. 

The graphic computer 1 of this embodiment 
has programmed therein a demonstration mode 
(shop display mode) in addition to the above-de- 5 
scribed normal mode. The demonstration mode is 
utilised to display the system shown in Figure 1 so 
that a customer can freely operate the apparatus in 
'a shop window of the shop. To set the graphic 
computer in the demonstration mode, the user jo 
slides the power switch 6 to its ON-position while 
depressing the clear button 7, In the' demonstration 
mode, the demonstration display begins after the 
graphic computer 1 is powered up. During the 
demonstration mode, if the user depresses the 35 
clear button 7 or the executing button 8A or SB, or 
if the user inputs coordinate data via the tablet 10. 
the displayed picture is cleared and the graphic 
computer is set in the picture drawing mode, in 
which mode the user can draw a picture freely. 20 
similarly to the normal mode. 

A program controlling the demonstration mode 
is so designed that, in the demonstration mode, if 
the user does not operate the graphic computer for 
five minutes {until the demonstration display is 25 
ended) after the power switch is turned ON. or if 
the user does not opiate the graphic computer for 
5 minutes during the picture drawing mode after 
the demonstration display is ended, the picture 
displayed on the picture screen 2a of the monitor 2. 30 
is cleared completely and the demonstration dis- 
play is started once again. More specifically, the 
CPU 38, supplied with the alarm signal AL from the 
counter 48 when the demonstration mode is set, 
executes the demonstration display program once 35 
again without operating the alarm circuit 48. If the 
user operates the graphic computer 1 during the 
demonstration display mode, the picture displayed 
on the picture screen 2a is cleared and the graphic 
computer is set in the drawing mode. This means 40 
that if the graphic computer 1 is not operated at all 
for five minutes after the customer freely draws a 
picture when the system according to the example 
of Rgure 1 is exhibited in a shop window.-the 
picture drawn by the customer is automatically 45 
erased and the demonstration display is started 
once again. Therefore, according to this demon- 
stration mode, when the graphic computer 1 is 
exhibited at the shop front, the salesman need not 
clear the picture drawn by the customer, thus mak- so 
ing the graphic computer easy to handle. 

The graphic computer 1 may incorporate there- 
in a colour or monochromatic printer (dot printer, 
printer-plotter, etc.) as shown in Figure 11, so that 
the user can print a desired picture 54 at any time. 55 
In order to complement the ROM 42 in Rgure 5, an 
integrated circuit (IC) card in which application soft- 
ware is written, or a voice IC card acting as a pulse" - 



signal generator or an FM sound source, etc., may 
be provided in therform of an a.ttachable/detachable 
card 55. Alternatively., the- graphic^ computer may 
incorporate therein a disc driving, apparatus for a 2 
inch or 3.5 inch floppy -disc. . 

While, in the above embodiments, the graphic 
compirter 1. and the television monitpr 2 are pro- 
vided independently, the television monitor 2 may. 
be replaced with a liquid crystal display (LCD) 56 
as shown in Rgure 12. The LCD 56 may be moun- 
ted on the cabinet of the graphic computer 1 -so as 
to be freely rptatable. If the graphic computer 1 
and the LCD 56 are fomned unitanly in this .way, 
the overall arrangement can be more .simplified, 
and the graphic computer can be used mora, con- 
veniently because the coordinate input, section and 
the image display- section are located close to each 
other. (The LCD 56 may be replaced with an e!ec- , 
troluminescent (EL) panel.) 

While, in the aboverdescribed embodiments, 
the composite video signal CV of the graphic com- 
puter 1 is supplied to the monitor 2 or the like, the 
composite , video signal CV may instead or also be 
directiy supplied to a video tape recorder , or to an 
electronic camera, whereby the. signal may be re-, 
corded on a video tape, a floppy disc or the like. 

According to the embodiments of Rgures 1 to 
11 , constituent parts of the apparatus, except for an 
output means, are accommodated in the s;ame 
cabinet and made unitary so that the overall ar- 
rangement of the apparatus can be miniaturised. 
Also, the apparatus can be made ready for use 
merely by connecting the video . signal forming 
means to the output means (the monitor 2) . via, for 
example, the video cable 3, so that children can 
operate the graphic computer 1 with ease. 

Further, since the graphic computer emanates 
a sound of which the musical scale (pitch) and 
sound volume can be changed in response to 
coordinates inputted to the tablet 10. the user can 
enjoy not only drawing a picture but also listening 
to the generated sound. 

More specifically, if the sound volume and the 
musical scale are changed in response to a change 
of input coordinates in one axial direction and in 
the other axial direction, respectively, the advan- 
tage results that the user can easily play a melody 
or the like with stress. 



Claims 

1. A portable graphic computer apparatus compris- 
ing: 

(a) a tablet (10) for inputting coordinates; 

(b) detecting means (23) .for detecting coordi- 
nate data corresponding to coordinates inputted 
via the tablet (10); 
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(c) image data forming means (37; 38. 40) Tor 

forming image data from coordinate- data de- 

lected by the detecting means: - 

(d) a memory (43) for storing said image data; 

(e) video signal generating means (38, 44, 45. 5 
46) for generating a video signal from said im- 
age data; 

(f) a sound source (59, 60) 

(g) a speaker (50) connected to the sound 
source (59. 60); and ' w 

(h) a cabinet (4. 5) accommodating therein at ' ' 
least one of the above elements from the tablet 
(10) to the speaker (50): 

wherein at least one of the pitch and the volume 
of the s6und source (59. 60) can be varied by js 
an output signal of the coordinate data detecting 
means (23). ' 

2. Apparatus according to claim 1 . so operative that " 
the sound volume of the sound source (59, 60) is • 
successively changed in accordance with a change 20 ■ 
of input coordinates to the tablet (10) in one axial' 
direction and the pitch of the sound source is 
successively changed in accordance with a change • 

of input coordinates in another axial diri^tlon. ' 

3. Apparatus according to claim 1 or 2, comprising 25"- " 
a sound button (57) for selectively controlling the 
coordinate detecting means (23) so that the sound' = 
source (59, 60) is driven by an output signal of the 
coordinate detecting means (23). 

4. Apparatus according to claim 3, wherein the 30 
sound button (57) is provided on the cabinet (4, 

5. Apparatus according to any of the preceding 
ciaims. wherein the cabinet (4. 5) comprises means 

(4b to 4e) for- mounting a tracing sheet (52) on ' 
peripheral portions of the tablet (10) in the cabinet 35 ■ 
(4.5). ■ : 
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© Portable graphic computer apparatus. 

@ A portable graphic computer apparatus com- 
prises a tablet (10) for inputting coordinates, a de- 
tecting circuit (23) for detecting coordinate data cor- 
responding to coordinates inputted via the tablet 
(10). an image data forming means (37. 38, 40) for 
forming image data from coordinate data detected 
by the detecting circuit (23), a memory (43) for 
storing the image data, a video signal generating 
means (38, 44, 45, 46) for generating a video signal 



from the image data, a sound source (59. 60), a 
speaker (50) connected to the sound source (59, 
60), and a cabinet (4, 5) accommodating therein at 
least one of the above elements from the tablet (10) 
to the speaker (50). The musical pitch and/or sound 
volume of the sound source (59. 60) can be varied 
by an output signal of the coordinate data detecting 
circuit (23), 
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